Few studies have evaluated erectile function after interstitial radiation therapy for localized prostate cancer. Using a validated quality of life questionnaire, we assessed post-treatment erectile function and its relationship to treatment satisfaction and quality of life. We retrospectively reviewed the records of 171 consecutive patients who underwent Pd-103 or I-125 brachytherapy for prostate cancer between December 1992 and June 1998. Seventy percent of patients received neoadjuvant androgen deprivation therapy. All patients were mailed a validated questionnaire assessing sexual function and overall quality of life (UCLA Prostate Cancer Index and SF-36). Sixty-seven percent of all questionnaires were available for evaluation (114a171). The mean age was 69.1 y with a mean follow-up of 23 months (range 4 ± 72, median 24). Seventy-one percent of patients (81a114) had pre-treatment erections suf®cient for sustained vaginal penetration. Of these patients, potency was maintained in 49% of men (40a81). An additional 26% had erections ®rm enough for foreplay but not penetration (21a81). Erectile dysfunction rates were signi®cantly lower in younger patients (48%) vs older patients (55%). There was no difference in post-treatment potency between men who received neoadjuvant hormonal therapy and those who did not (P b 0.05). In addition, there were no differences in physical function (86, scale 0 ± 100), general health perception (78), emotional well-being (83), energyafatigue (74), and overall satisfaction (84) between men with erectile dysfunction and those without.
Introduction
Prostate cancer is the leading cause of cancer death in African-American men and the second leading cause of cancer death in Caucasian men. 1 Since the introduction of prostate-speci®c antigen as a screening tool in asymptomatic men, the rate of detection and treatment of organ-con®ned prostate cancer has increased signi®cantly. Most urologists would agree that the nerve-sparing radical prostatectomy is the treatment of choice for disease-free survival in men with localized disease whose life expectancy exceeds 10 y. For men with a shorter life expectancy, the most common forms of treatment include external beam and interstitial radiation therapy. With improved detection and declining age of the prostate cancer patient, there has been an increased interest in the preservation of quality of life; that is erectile function and continence. It is logical to assume that erectile function forms an integral part of patient satisfaction and quality of life after prostate cancer treatment. However, while other studies have evaluated health-related quality of life after radical prostatectomy and external beam radiation, few studies have simultaneously evaluated the effect of interstitial radiation therapy on erectile function and health-related quality of life after prostate cancer treatment. 2 ± 5 Using the UCLA Prostate Cancer Index and RAND 36-item health survey, we evaluated the impact of interstitial radiation therapy on erectile function and its relationship to overall quality of life and patient satisfaction.
Materials and methods
We retrospectively reviewed the records of 171 consecutive patients who underwent interstitial radiation therapy for prostate cancer between December 1992 and June 1998 at the Hospital of the University of Pennsylvania. All patients had organcon®ned disease as determined by a staging evaluation consisting of physical examination, serum PSA, transrectal prostate needle biopsy under ultrasound guidance, computerized tomography of the pelvis or endorectal coil MRI, and bone scan. Pre-operative erectile function was assessed at the time of the initial history and physical examination.
Transperineal palladium-103 (75% of patients) or iodine-125 (25%) seed implantation was performed using a template-guided peripheral-loading technique with a transrectal ultrasound probe as previously described. 6 Post-implant dosimetry was performed in all patients at 4 weeks to ensure a minimum dose of 115 Gy. Seventy-percent of patients received neoadjuvant androgen deprivation therapy (80a114) to reduce prostate volumes to less than 50 g and for prophylaxis against post-procedure urinary retention. Sixty-®ve percent of patients received 3 months of hormones, 7% received 4 months, 9% received 5 months, and 17% received 6 months. Two patients were on active androgen blockade at the time of the study and were excluded. Pre-treatment erectile function was assessed by retrospective chart review. After undergoing treatment, all patients were mailed a validated selfadministered questionnaire assessing overall quality of life. Questionnaires were pre-coded for identi®ca-tion and patients were asked to withhold their name from the returned questionnaire.
The UCLA Prostate Cancer Index is a 20-item questionnaire that quanti®es prostate cancer-speci®c quality of life in the areas of incontinence, proctitis and sexual dysfunction. The UCLA Prostate Cancer Index has been shown to be reliable and valid in men with and without prostate cancer. 3, 7 Patients were also mailed the RAND 36-Item Health Survey 1.0 (SF-36) to quantify general health related quality of life on eight scales including physical function, role limitations due to physical problems, bodily pain, general health perceptions, emotional well-being, role limitations due to emotional problems, social function and fatigue. The SF-36 has been shown to be reliable and valid in various populations. 8, 9 Sixty-eight percent of all questionnaires were returned (116a171) and 114 (67%) could be evaluated. Data were extracted to assess erectile dysfunction and quality of life after treatment. Statistical comparisons were made using SigmaStat software (Jandel Corporation). A P value of less than 0.05 was considered statistically signi®cant.
Results
The mean age was 69.1 y with a mean follow-up of 23 months. Demographic data are displayed in Table   1 . Seventy-one percent of patients had pre-treatment erections suf®cient for sustained vaginal penetration (81a114). Of these patients, potency was maintained in 49% of patients (40a81). After treatment, 26% of patients had partial erections with foreplay but no erections ®rm enough to maintain penetration (21a81) and 25% (20a81) had complete erectile dysfunction (ED), for an overall ED rate of 51% ( Figure 1 ).
Erectile dysfunction was slightly lower in men younger than 70 y old (48%) vs men of age 70 y or older (55%). This difference was statistically signi®cant (P`0.05; Figure 2 ). Although this age difference in erectile function was identi®ed, there were no statistically signi®cant differences in health related or general quality of life between younger men and older men ( Table 2) .
We investigated whether the presence of preoperative or postoperative erectile dysfunction correlated with quality of life by stratifying the data accordingly (Table 3 ). There were no differences in overall satisfaction, physical function, role limitations due to physical problems, bodily pain, general health perceptions, emotional well-being, role limitations due to emotional problems, social function or fatigue between men with erectile dysfunction and those without.
Post-treatment erectile function was assessed as a function of time since interstitial radiation. Figure  3 ). These differences were statistically signi®cant and were unrelated to patient age (P`0.05). Seventy percent of all patients treated received neoadjuvant hormonal therapy. After stratifying erectile function based on the use of hormonal therapy (with data only from men who received 6 months of hormones or less), we found that neoadjuvant hormonal therapy did not impact erectile function (P b 0.05; Figure 4) . Men who were receiving hormones at the time that they responded the questionnaire were excluded. In addition, there were no differences in quality of life parameters between men who received neoadjuvant hormones and those who did not (data not shown).
Discussion
Our data reveal that 51% of patients develop ED within 2 y of interstitial radiation therapy for prostate cancer, which is subjectively characterized as mild 26% or complete 25%. Speci®cally, following brachytherapy 26% of men had the ability to initiate penetration but could not maintain it; this designation correlates with question number 4 on the International Index of Erectile Function. 11 In addition, there was a signi®cantly higher incidence of ED among patients 70 y and older vs patients younger than 70. As anticipated, pretreatment potency rates were age-speci®c, with 84% of men younger than 70 (n 51) reporting no erectile dif®culties and 60% of men older than 70 (n 63) reporting some erectile problems. Unfortunately, when the series was initiated contemporary sexual function questionnaires had not been introduced. We did not ®nd any differences in sexual function between men who received neoadjuvant hormonal therapy and those who did not. Interestingly, the rate of ED was highest in men at either extreme of follow-up:`18 months (53.7%) and b29 months (62.8%) (Figure 3 ). This bimodal distribution of erectile dysfunction is probably related to separate treatment effects: lingering adverse effects of hormonal suppression and cumulative long-term effects of ionizing radiation on corporal in¯ow or tissues. Although we postulated that the group with the longest follow-up might have had higher rates of ED because it represented an older group of patients, we did not ®nd any correlation between length of follow-up, age and ED (Figure 3) .
Several studies have evaluated the relationship between quality of life in men treated with radical prostatectomy, external beam radiation therapy or watchful waiting 3 ± 5,10 However, there are very limited data on the effect of interstitial radiation therapy for localized prostate cancer and quality of life. Arterbery et al evaluated quality of life in 51 patients 6 months after interstitial radiation using the European Organization for Research and Treatment of Cancer (EORTC) genitourinary group questionnaire. 12 Seventy-nine percent of patients reported an excellent quality of life after treatment and all patients said that they would have the procedure again as their mode of treatment.
Although sexual function was maintained in the majority of patients, no direct comparisons were made between erectile function and quality of life.
Kleinberg et al at Memorial Sloan-Kettering Cancer Center followed 31 patients after transperineal iodine-125 implants to assess treatment-related urinary, gastrointestinal and sexual symptoms. With regards to sexual function, 28% of patients developed dif®culty with erections or ejaculation at 6 months. While only 11% of patients had longlasting sexual dysfunction, there was signi®cant recall bias since pre-operative erectile function was not available in most patients. 14 A recent study from Wake Forest University assessed quality of life and urinary function after interstitial brachytherapy using the Functional Assessment of Cancer Therapy-Prostate (FACT-P). 14 This study evaluated patients before brachytherapy, 1 month after treatment, and 3 months after therapy. While there was a decline in quality of life 1 month after therapy based on FACT-P scores, these returned to near baseline after 3 months. However, while this study also assessed urinary function using the International Prostate Symptom Score (I-PSS), it did not speci®-cally address changes in erectile function. In our series, the UCLA Prostate Cancer Index and SF-36 scores were comparable or better than patients evaluated by others with the same instruments after radical prostatectomy, external beam radiation, or watchful waiting. 3, 4, 7, 10 While satisfaction in our patients was higher in all areas (physical function, role function, bodily pain, health perception, emotional well-being, social function and energya fatigue) when compared to these studies, acrossstudy comparisons are not valid given the differences in population characteristics.
Up to the date of publication, few studies have speci®cally addressed the impact of interstitial radiation therapy on erectile function. 15,17,18 Stock et al followed 89 patients who underwent iodine-125 or palladium-103 implantation for a median of 15 months. 15 While they reported a 39% decrease in sexual function after 2 y follow-up, only two patients were declared impotent following treatment. Their low rate of ED is clearly below what is to be expected from this population of patients, based on age alone. In our experience, erectile dysfunction occurred in 51% of brachytherapy patients. Our higher rates of ED may be a re¯ection of longer follow-up, and the fact that outcomes were patientreported and assessed with a validated and reliable statistical instrument. Our current data con®rms previous ®ndings of ED in a series of interstitial radiation therapy patients who had a shorter duration of follow-up. 16 In this study and the previous investigation approximately 70% of patients had pre-procedure erections suitable for penetration, which is consistent with age-speci®c data on ED in the Massachusetts Male Aging Study. 18 Patient reported potency was 55% at mean follow-up of 18 months, very similar to the results of this study. What is most signi®cant about the current data is: the length of follow-up, the negligible impact of 6 months of testosterone suppression on long-term potency, and the fact that overall patient satisfaction and health-related quality of life remain high regardless of post-treatment erectile function.
Conclusions
Up to the date of publication, our series is the largest one with the longest follow-up speci®cally evaluating the relationship between erectile function and quality of life after interstitial radiation therapy for prostate cancer. While the overall rate of ED was 51%, we found no correlation between sexual function and health-related quality of life or patient satisfaction. Erectile function may not play as important a role as we assume in overall satisfaction and quality of life for prostate cancer survivors. Larger, prospective trials utilizing validated sex questionnaires before and after therapy are needed to further evaluate the impact of ED in brachytherapy patients.
